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INKS 

This invention relates to inks of use in ink Jet printing CUP"). W? «s a non-impact 
printing technique in which droplets of Ink are ejected through a fine nozzle onto a 
substrate without bringing the nozzle into contact with the substrate. 

There are many demanding performance requirements for inks used In UP. For 
example they desirably provide sharp, non-feathered images having good water-fastness, 
lighWastoess and optical density. The inks are often required to dry quickly when applied 
to a substrate to prevent smudging, but they should not form a crust over the tip of InkJet 
nozzles because this will stop the printer from working. The inks should also be stable to 
storage over time without decomposing or forming a precipitate whidh could block the fine 
nozzles. 

We have now devised an Ink which Is particularly useful for ink jet printing. 
According to the present invention there is provided an ink comprising a liquid 
medium and a tris-azo compound of Formula (1) or salt thereof. 



Formula (1) 

wherein the liquid medium comprises water end an organic solvent 

: When compound of Formula (1) Is in the form of a salt preferred salts are alkali 
metal salts, especially lithium, sodium and potassium salts, ammonium and substituted 
ammonium safe. Especially preferred satts are. salts with ammonia and volatile amines. 
The ; free acid form may be converted Into a salt using known techniques. For example, an 
alkali metal salt may be converted Into a salt with ammonia or an amine by dissolving an 
alkali metal salt of the composition in water. acidifying with a mineral acid and adjusting 
the >H of the solution to pH 9 to 9.5 with ammonia or the amine and removing the alkali 
metal cations by dialysis. 

The ink preferably comprises: 

{a) from 0,01 to 30 parts of a compound of Formula 11) or salt thereof; and 
: (b) from 70 to 99.99 parte of a liquid medium comprising water and an organic 
solvent', 

whereinall pdrts are by weight and the number of parts of C a Mb)»100. ^ 

" the number of parte of component (a) is preferably from 0.1 to 20. more preferab y 
from 0.S to 15, and especially from 1 to 5 parte. The number of ^J^^J^ 
preferably from 99.9 to 80. more preferably from 99,5 to 85, especially from 99 to 95 parts. 
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Preferably component (a) is completely dissolved In component (b). Preferably 
component (a) has a Solubility In component (b) at 20°C of at least 10%. This allows the 
preparation of liquid dye concentrates which may be used to prepare Inks and reduces the 
chance of the dye precipitating If evaporation of thetfquid medium occurs during storage, 
s The weight ratio of water to organic solvent is preferably from 99:1 to H99. more 

preferably from S9;1 to 5Gi50 and especially from 95:5 to 80I20. 

It is preferred that 1he organic solvent present in the mixture of water and organic 
solvent la a water-mledble organic solvent or a mixture of such solvents, Preferred water- 
misrible organic solvents include d^alkanols. preferably methanol, ethanol, n-propanol,. 
10' isopropanol. n-butanol. sec-butanol. tert-butand, rvpen^nol, cydoperrtanol and 
eyddhe*anol; linear amides, preferably drmethylformamlde or dirnetoylacetamide; ketones 
and : ketone-aIcohols, preferably acetone, methyl ether ketone, cydohexanone and 
diacetone alcohol; watewrtlsdbte ethers, preferably tetrahydrofuran and dloxane: dlols. 
1 3 preferably dlol* having from 2 to 12 carbon atoms, for example pentene-1,5-dio1. ethylene 
IS glycol, propylene glycol, butylene glycol, pentytene gtycol, hexylene glycol and thiodiglycol 
and oligo- and poly-alkyleneglycols. preferably dlethylene glycol, trlethylene glycol, 
polyethylene glycol and polypropylene glycol; triols, preferably .glycerol and 
1,2,6-hexanetrkSI; mono-Ci^alkyl ethers of diols, preferably mono-C^alkyi ethers of dlols 
having 2 to 12 carbon atoms, especially 2-methoxyethanol. 2-<2-methoxyethoxy)ethano!-, 
z^thfKyetnoxy^ethanol, 2W-methoxyethoxy)ethoxyJethanol. 2-[2-(2-ethoxyethc«y)- 
ethoxyl-ethanol and ethyleneglycol rrranoallylethen cydlc amides, preferably 2-pyrrclidone, 
N-methyl-2-pyTroHdone, N-^hyl-2-pyrrolidone, caprolactam and 1,3-dimethylimida2olldone; 
cyclic estera. preferably caprolactone; sulphoxides, preferably dimethyl sulphoxide and 
sulpholane. Preferably the liquid medium comprises water and 2 or more, especially from 2 
is to 8. water^lUble organic solvents. 

* Typically the liquid medium will further comprise one or more surfactants, for 
example anionic and/or nonlonic surfactants. Examples of anionic surfactants indude: 
Sulfonate surfactants such as Sulfonates (Aerosol™ OT. A1S6; AY and GP. available 
• from CYTEC) and Sulfonates (Aerosol™ DPOS-45, OS available from CYTEC; 
3( j Wltconate™ C-50H available from Wit CO: Dowfax™ 8390 available from pOW)! and 
fluoro surfactants (Ftoorad™ FQ99C available from 3M). Examples of nonion c 
surfactants indude: Fluore surfactants (Ruorad™ FC170C available from 3M); Ablate 
surfactants fjergltd™ series 108-5. 15S-7, and 15S-9 available from Unton Carbide), and 
organdsiltcone surfactants (Sitwet™ L-77 and L-76-© available from WlTCO). 

One or more buffers may optional* be Included In the liquid rned.um to modulate 
pH I of the ink. The buffers can be organic-based biological buffers or »«*rto buffere 
preferably organic-based. Examples of , preferably-employed outers Include 
^^^l^rn^mS). available from companies ^ - 
rL i«i /Milwaukee' Wis), 4-morpholineethanesulfanlc add (MES), 4- 
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add (MOPSO). Further, the buffers employed should provide a pH ranging tram about 3 
to about 9 In the practice of the Invention, preferably about 4 to about 6 and most 
preferably from about 4 to about 5. 

6ne or more of the bloddes commonly employed In InkJet inks may optionally be 
Included In the liquid medium, such as Nucsept™ 9S, available from Huls America 
(Piscataway. N.J.); Proxel™ GXL, available from Zeneca (Wilmington, Del.); and 
glutaraldehyde, available from Union Caibide Company (Bound Brook. MJ.) under the 
trade designation Ucardde 250. 

The liquid medium may optionally also Include one or more metal chelator. Such 
chelators are used to bind transition metal cations that may be present to the ink; 
Examples of preferred metal chelators include: ethylenadlaminetetraacetic acid CEDTA"), 
dietiiyleriedlamlnepentaacetlc acid (pCPTA"), trans-1^lamlnocyctohexanetetraaoetic 
add ("CDTA"), ethylenedlnitrilotefraacetic add ("EGTA"). or other chelators. 

• iri one embodiment Inks according to the invention have a pH of from about 3 to' 
about 5, preferably from about 3.5 to about 4.6. In another embodiment the pH of the lnk ; 
is preferably from 4 to 1 1 , more preferably from 7 to 1 0. 

The viscosity of the Ink at 25°C Is preferably less than 50cP. more preferably less 1 

than 20 cP and espedally jess than 5cP. 

The ink may also contain additional components conventionally used in ink jet 
printing inks, for example viscosity and surface tension modifiers, corrosion inhibitors and 
kogation reducing additives. 

For the avoidance of doubt, the present invention relates solely to Inks containing 
toe compound of Formula (1). The scope of protection sought In this patent spedflcatioh 
does no! indude the compound of Formula (1) per se Qa. when It is not in an ink). 

The inks of the present invention provide prints of attractive, neutral black shades ' 
that are particularly well suited for the Inkjet printing of text and images. The Inks have V 
good storage stability and low tendency to block the very fine nozzles used in ink Jet 
printers. Furtliermare, the resultant Images have good optical density, light-fastness, wet-- 
fastness- and resistance to fading in the presence of oxidising air pollutants (e.g. ozone). 
The inks maybe incorporated into Inkjet cartridges and used in ink Jet printers by any of the 
numerous known methods, for example as described in the many patent applications by - 
Hewlett Packard, Seiko Epson. Canon and Lexmark. For example, the Inks may be injected 
into an empty Ink Jet cartridge and the cartridge re-used in an ink jet printennthe 

conventional manner, . . 

the invention Is further illustrated by the following Example in which all parts and 
percentages are by weight unless specified otherwise,. The abbreviation "Ac" means 
CHsCO-. 



Example^ 

preparation of an Ink comprising: 
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p^ ptton of ^ rm«Kate zS-di^cfttntxyBthoxy^anmnB 

HydlLtaebfe^rt^eth^ether (17SgX acotio add (100ml) and «ette 
anhydride (300ml) were stirred and heated under reflux overnight After dooling to room 
and drowning into water <2i) the product was isolated by fThrator, washed 
with water, dried and recrystaliised from ethanol to give 212g of product. 

The productofstep 1 (211.5g> was dissolved In acetic add (1800ml). Am^retf 
nitric add <S1 «* and acetic acid (200m») was then added over 20 « 
temperature below 2CC. After stirring at room temperature OTBm « W ^^^ ■ 
drowned Into water (91) and the product isolated by filtration, washed with water and 
recrystaliised from ethanol to give 209g of product. 

gfop ^ _ p^paratiftri of 2.5-dl -r^cetoxvethoxv)anHlne, , ^ 

m ^i^^-aoetoxyetho^hydm^ ^« * «T*T !£ tSSrf' 
• 5 0^C and reduced with hydrogen in the presence of pallad.um catelys * 
When uptake of hydrogen ceased the solution was screened to remove the <* . 

tt^fflX .Mowed to cool to room temperature, the crystal solid was .solated by 
filtration and dried under vacuum to give Q0g of product : 



^^^thoxytenlllne 
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4-AmJno^-suIphoaoetanlIide (I74g;; 0.6 mol) was stirred in water (2.51) at pH 9 and 
sodium nitrite (45.54g; 0.66 rnol) added. The solution was added to ice/water containing 
concentrated hydrochloric add (180ml) with stirring. After stirring for 1ih at less than 
10 D C the excess nitrous add was destroyed by the addftion of sutphamie add. 
5 a.S-d^^acetoxyetho^^niline (178.2g; 0,6mol) was dissolved In acetone (1000 ml) and 
added to the above diazonium salt suspension at 0-10°C followed by the slow addition of 
pyridine 00ml). After stirring overnight at room temperature "the predpitated product was 
filteted-Qff, washed with water. The damp paste was then stirred in acetone, filtered and 
dried {50 a C)to give a an orange solid (21 Og; 64%). 

10 

Staae.two - Preparation of bisazo Intermediate 




is The monoazo product from Stage one <24 k 75g; O.05mol) Was dissolved in water (300ml) 
With stirring at pH 10 Id which sodium nitrite ( 6.9Gg; 0.1 mol ) and acetone (2QQrpt) were 
added, the resulting mixture was then added to 0. 1 0M hydrochloric add (70ml) with 
. stirring at room temperature. After stirring for 1 h, the excess nitrous add was destroyed by 
the addition of sulphamicacid. The resulting diazonium salt was theri added to a stirred. 

20 solution of chromotropic acid (2O.G0g; Q.OSrnol) at less than 10*C at pH 7- 8 maintained 
by flie Addition of 2N lithium hydroxide when necessary. After stirring ovtemtght the 
product iwas precipitated by the addition of 25% (w/v) lithium chloride then tittered and 
washed with 30% lithium chloride solution. The resulting damp paste was suspended in . 
water (700ml) and lithium hydroxide hydrate (26.00g: Q.6Qmol) added and the solution 

25 heated 5rt 70"C. After 3h the solution neutralised to pH 6 - 7 by theaddition of 

concentrated hydrochloric acid. The product was predpitated by the slow addition of 20 %. 
lithfum chloride, filtered and washed with 25% (w/v) Htfifum chloride solution. The damp : 
paste was dissolved in water and men dialysed to low conductivity. The solution was 
evaporated to dryness (70 °C) to give a black powder {25.Sg; 67%) 

30 ' 

Sta^e Three-, preparation^ title dye 

The amino disazo compound from Stage Two (0-016 mol) in water (1 60ml) was stirred at 
pH 9 tfcwhlch calsolene oil (1ml) and sodium niWte (1,20g; 0.0174 mol) were added. The 
35 resulting solution was stirred then added to ice / water (1 OOg) containing concentrated 
hydrochloric add (5ml) with stirring at 0 - 10°C . After stirring for 1h at 0 - 1 0°C the 
excess nitrous add was destroyed by the addition of sulphamic add. The resulting 
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diazorfum salt was added to a stirred solution of 1-ethy!-1 ^[hydr^hydroxy-^methyH 
a^xo^pyridlnecarbonitrile (3.103. 0.158 mol) lnwater(l00ml>atO-10-C tftiftM 
adjusted to pH 7. After stirring overnight the solution was poured Into acetone (3l) with 
stirring, filtered and washed with acetone. The solid dissolved in water and dialysed to low 
5 conductivity to give after evaporation (60 D Q a black powder <8.9g; €1%; a** 81.232 ana 
a l. max 601nm. 
Rtac fa 4 -.Pre paration of Ink 

10 An ink may be prepared having the following formulation: 

2-Pyrrolidone 5 parts 
Thtadigiycoi 5 parts 

Surfynol rM 465 1 part (from Air Products Inc.. USA) 
Dye 3 parts 

15 Water 86 parte 
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- ink Formulations . ws4vsnrt „ . 

Inks may, be prepared according to the following formulation wherein Dye is the compound 

from Example 1frcm: 

Inks A arid B may be prepared having the formulation described below in which me 
balance te 100 parts in each ink was made up with deiontsed water. 



Component 


Ink A 


Ink B 


alkyl diol 


12 


1S 


2-pyrroIidcne 


S 


2 


polyethylene glycol 


3.3 


3;3 


octyl dimethyl glycine 


3.4 


3,4 


sodium hexadecyi 
dipheriyloxide dlsulfonate 


0.5 


0.6 


• oleyl triethoxy — I 
rnonod [phosphate 


0.4 


0.4 


chelating agent 


0,1 


0.1 


secondary ethoxylate 


o.v 


0.7 


dicarbdxylio add 


5 


5 


"~ Dye from Example 1 


3 


2.6 


Deionised water 


To 100 parts 


To 100 parts i 
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Further jnf& described In Tables 1 and II may be prepared wherein the Dye described in the 
first cofurhn is the compound from Example 1«- Numbers quoted in the second column 
onwards refer to the number of parts of the relevant Ingredient and all parts are by weight 
The fate. may be chained Into an empty Ink jet printer cartridge (e.g. a HP B1BZ5A or 
51641 A cartridge) and applied to paper by thermal or plezo Inkjet printing (e.g. Using a HP - 
DeskJet 340, 540, 600, 840C, 930C or 932c thermal InkJet printer). 

The following abbreviations are used in Table I and II: 

PG = propylene glycol 

OjEG « Methylene glycol 

Nfi/IP = N-rrreihyt pypollidane 

DIWK = tilmethylketone 

IPA « teopropanol 

MEOH » methanol- 

2P a 2-^yrolUddne 

MIBK = methylisobutyl ketone 

Pl2^ prapane-1 ,2-<itol 

BpL « butsne-2.3-diol 

CET= Trfe(2naminoethyl)amine buffer 

PHQ^NazHPO^and 

f BT » tertiary birtahol 

TPG&thlodlglycxil 
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Claims , 

1, An Ink comprising a liquid medium and a tris-azo compound of Formula (1 ) 
or salt thereof: m 

^ V 

OH 

5 

Formula (1) 

wherein the liquid medium comprises wafer and an organic solvent, 

2. An Ink according to claim 1 which comprises: 
10 (a) from 0.01 to 30 parts of a compound of Formula {1 ) or salt thereof, and 

(b) from 70 to 99,99 parts of a liquid medium comprising water and an organic 
• solvent; 

wherein all parts are by weight and the number of parts of (a)+(b>=10Q. 



3. An ink.accordlng to claim 2 wherein the number of parts of component (a) Is from 1 
to 5* parts and the number of parts of component (b) is from as to 95 parts. 

4. An Inkaccordlrtg to claim 2 or 3 wherein component (a) Is completely dissolved in 
component (b). 

6. An ink according to any one of the preceding claims wherein the liquid medium 
comprises one or more anionic and/or n onto nic surfactants. 

6. i An Ink according to any one of the preceding claims wherein the liquid medium 
25 comprises one or more pH buffers. 

7. An Ink according to any one of the preceding claims wherein the liquid medium 
comprises onei or moie bioddes. 

30 8. An.tak according to any one of the preceding claims wherein the liquid medium 
* comprises ofte or more metal chelators. 



9. An Ink according to any one of tfte preceding claims having a pH erf 3 to 5. 



3S 1*, An Ink according to ar>y one of the preceding claims having a viscidity a* 26°C of 
lesstft&iSOcP 
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